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HOHPHQWV LQ DJULFXOWXUDO VRLOV 7KH FXUUHQW FRQWHQW RI WRWDO $V &G &U +J 1L 3E 7O DQG =Q UHDFKHG WKH LQGLFDWLRQ YDOXHV
VSHFLILHGLQWKHSUHSDUHGOHJLVODWLRQZKLFKUHTXLUHVIXUWKHULQSXWRIWKHVHULVNHOHPHQWVLQVDQG\VRLOFRYHUVWREHFRQWUROOHGDQG
SUHYHQWHG
,QWURGXFWLRQ
7KH9OWDYDLVWKHORQJHVWULYHUNPLQWKH&]HFK5HSXEOLFZLWKDULYHUEDVLQDUHDRINP7KHDUHDQHDU
WKHFRQIOXHQFHRIWKHELJJHVWULYHUVLQWKHWHUULWRU\WKH9OWDYD0ROGDXLQ*HUPDQDQGWKH/DEH(OEHKDVEHHQ
FORJJHG E\ ULYHU VHGLPHQWV UHQGHULQJ LW OLDEOH WR FDWDVWURSKLF IORRGLQJ 7KH ULYHU FDWFKPHQW FRPSULVHV
JHRFKHPLFDOO\ FRQVLGHUDEO\ YDULDEOH VXEVRLO¶V GHYHORSHG RQ YDULDEOH EHGURFN W\SHV0DQ\ LQGXVWULDO DUHDV KDYH
EHHQLQWURGXFHGDORQJWKH9OWDYDDQGLWVPDLQWULEXWDULHVDQGWKHULYHUIORZVWKURXJKVHYHUDOPDMRUWRZQVLQFOXGLQJ
3UDJXH%Ui]GLOHWDOUHSRUWHGWKDWPRUHWKDQFDWDVWURSKLFIORRGVVLQFHLQWKHGRZQVWUHDP9OWDYDDUHD
DUHPHQWLRQHGLQDQFLHQWWH[WV7KHPRVWUHFHQWFDWDVWURSKLFIORRGVWRRNSODFHLQVXPPHUDQGLQVSULQJ
7KHUHLVJHQHUDOO\DVKRUWDJHRIPXOWLHOHPHQWGDWDDERXWWKHSURSHUWLHVRIWKHVRLOFRYHUDQGDERXWFRQWDPLQDWLRQ
OHYHOVRIORQJWHUPDFFXPXODWHGVHGLPHQWVLQWKH9OWDYDLQXQGDWLRQDUHD
7KH DLP RI RXU VWXG\ ZDV WR GHWHFW WKH SK\VLFDO DQG FKHPLFDO SURSHUWLHV RI WKH 9OWDYD VHGLPHQWV LQ WKH DUHD
GHYDVWDWHGE\WKHFDWDVWURSKLFIORRGLQDQG.QRZOHGJHDERXWWKHSURSHUWLHVRIWKHVRLOFRYHUDQGDERXW
WKHVWDWHRIVRLOSROOXWLRQVKRXOGKHOSLQUHQHZLQJDQGGHWHUPLQLQJWKHORQJWHUPXWLOL]DWLRQRIWKHVWXG\DUHD
0DWHULDOVDQGPHWKRGV
2.1. Study area 
  
7KH VWXG\DUHD KD LV VLWXDWHGNPQRUWKZHVW IURP3UDJXHRQ WKHHDVWHUQEDQNRI WKHGRZQVWUHDP9OWDYD
5LYHUQHDUWKHWRZQRI9HOWUXV\ 1 (DQGNPVRXWKRIWKHFRQIOXHQFHRIWKH9OWDYDDQGWKH
/DEH7KHVWXG\DUHDXVHG WREHDULYHU LVODQG IRUPHGGXULQJ WKH IORRG LQ7KH LVODQGEHFDPHDSDUWRI WKH
IRUPHU9HOWUXV\FDVWOHGHPHVQHDWWKDWWLPH$FDVWOHDIDUPDODQGVFDSHSDUNILHOGVDQRUFKDUGDQGDIDOORZGHHU
HQFORVXUHZHUHFRQVWUXFWHGRQWKHLVODQGEHWZHHQDQGWKHHQGRIWKHWKFHQWXU\,QWKHLQIORZLQWKH
ODWHUDO DUP RI WKH ULYHUZDV EORFNHG E\ IORRG VHGLPHQWV$ VPDOO SHUPDQHQW IDEULFDWHG VWUHDP LQ WKH EHG RI WKH
IRUPHUDUPRIWKHULYHUZDVFRQVWUXFWHGVXEVHTXHQWO\)RUPHUULYHUVHGLPHQWVKDYHEHHQUHSHDWHGO\HURGHGDQGQHZ
VHGLPHQWVKDYHEHHQDFFXPXODWHG LQ WKH VWXG\DUHDGXULQJ IORRGV'XULQJ WKH IORRG LQ WKHDUHDZDV ORFDOO\
GHHSO\HURGHGRUFRYHUHGE\ULYHUVHGLPHQWV6LQFHUHYLWDOL]DWLRQZRUNKDVEHHQFDUULHGRXWRQWKHFDVWOHWKH
RUQDPHQWDO ODQGVFDSHSDUNDQG WKHRUFKDUGDQG LQVXSSRUWRIVXVWDLQDEOHILHOGDQGJUDVVODQGIDUPLQJ'XULQJ WKH
IORRGLQPRUHWKDQRIWKHVWXG\DUHDZDVFRYHUHGPDLQO\E\DWKLQOD\HU±FPRIILQHRUJDQRFOD\
VHGLPHQWVDQGSDUWO\DORQJWKHULYHUE\DWKLFNHUFRDWRIVDQG\JUDYHOVHGLPHQWV

2.2. Collection and analysis of samples 
 
6RLO FRYHU VDPSOHV ZHUH FROOHFWHG WKURXJKRXW WKH VWXG\ DUHD LQ -XQH  0DWHULDO IURP WKH VRLO FRYHUV ZLWK
DSSUR[LPDWHO\WKHVDPHYROXPHRIîîFPZDVFXWRXWIURPWKHVRLOVXUIDFHDWDGHSWKEHWZHHQFPDQG
IURPDGHSWKRIFP6RLOSUREHSLWVZHUHGXJLQWRWKHIROORZLQJW\SHVRIWKHODQGFRYHUZRRG\SORWV
SORXJKHGILHOGVLWHVDQGJUDVV\SORWV2QRQHZRRG\SORWVDQG\JUDYHOPDWHULDODFFXPXODWHGLQZDV
FROOHFWHG,QSDUDOOHODFRPSRVLWHVDPSOHIURPWKHOD\HURIILQHRUJDQLFFOD\H\VHGLPHQWVDSSUR[LPDWHO\FPLQ
WKLFNQHVVZDVFROOHFWHG7KHFROOHFWHGVDPSOHVZHUHDLUGULHGDQGZHUHWKHQVLHYHGWKURXJKDQ\ORQPHVKRIPP
DSHUWXUHV ILQH HDUWK$ SDUW RI HDFK KRPRJHQL]HG VDPSOHZDV IXUWKHU VLHYHG WKURXJK D SODVWLF VLIWHU IRU D ILQHU
IUDFWLRQZLWKSDUWLFOHVL]HPP
7KH JUDLQ VL]H GLVWULEXWLRQ LQ WKH VDPSOHV ZDV GHWHUPLQHG DIWHU SURSHU GLVSHUVLRQ RI WKH VDPSOHV LQ D VRGLXP
KH[DPHWDSKRVSKDWHVROXWLRQE\DVLPSOLILHGSLSHWWHPHWKRG.HWWOHUHWDO7KHDFWLYHUHDFWLRQS++2DQG
WKHWRWDOHOHFWULFFRQGXFWLYLW\6FPZHUHGHWHUPLQHGGLUHFWO\LQDVXVSHQVLRQRIILQHHDUWKJDQGGHLRQLVHG
ZDWHU  PO DIWHU WKH VXVSHQVLRQ KDG EHHQ VKDNHQ IRU  PLQXWHV $ FRPELQHG JODVV HOHFWURGH ZDV XVHG IRU
GHWHUPLQLQJ WKH DFWLYH UHDFWLRQ DQG D SODWLQXP FRQGXFWLYLW\ HOHFWURGH ZDV XVHG IRU GHWHUPLQLQJ WKH HOHFWULF
FRQGXFWLYLW\7KHH[FKDQJHUHDFWLRQS+&D&OZDVGHWHFWHGZLWKWKHFRPELQHGJODVVHOHFWURGHLQDVXVSHQVLRQRI
ILQHHDUWKJDQGD0&D&OVROXWLRQPODIWHUWKHVXVSHQVLRQKDGEHHQVKDNHQIRUPLQXWHV7KHS+
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PHDVXUHPHQWV\VWHPZDVFKHFNHGRQWKHFRPPHUFLDOEXIIHUVDQGGHWHUPLQDWLRQVRIWKHHOHFWULFFRQGXFWLYLW\ZHUH
FKHFNHGE\PHDVXULQJWKHFRQGXFWLYLW\RIDUHIHUHQFH.&OVROXWLRQ7KHGHWHFWHGYDOXHVIRUERWKWKHVRLOUHDFWLRQV
DQGWKHHOHFWULFFRQGXFWLYLW\ZHUHUHODWHGWR &7KH/(&27UX6SHF&1&DUERQ1LWURJHQ'HWHUPLQDWRUZDV
XVHGWRGHWHUPLQHWKHWRWDOFDUERQDQGWKHWRWDOQLWURJHQLQWKHVDPSOHV7KHGULHGILQHUIUDFWLRQRIWKHVDPSOHVZDV
FRPEXVWHGLQWKHLQVWUXPHQWDW϶&7KHDQDO\WLFDOUHVXOWVZHUHFKHFNHGWKURXJKSDUDOOHODQDO\VHVRIWKH/(&2
$OIDOID 2UJDQLF $QDO\WLFDO 6WDQGDUG  UHIHUHQFH PDWHULDO 7KH WRWDO FDUERQ DQG QLWURJHQ FRQWHQWV ZHUH
H[SUHVVHG DVSHUFHQWDJHV7KH WRWDOPHUFXU\ FRQWHQWZDVGHWHUPLQHGGLUHFWO\ LQ WKH ILQHU IUDFWLRQRI WKH VDPSOHV
XVLQJDQ$0$ VLQJOHSXUSRVHDWRPLFDEVRUSWLRQVSHFWURPHWHU7KHTXDOLW\RI DQDO\WLFDO UHVXOWVZDVFKHFNHG
DJDLQVWDQDO\VHVRIWKH%&55(VWXDULQH6HGLPHQW&5057UDFH(OHPHQWLQ&DOFDUHRXV6RLODQG%&5
$TXDWLF3ODQW Lagarosiphon major UHIHUHQFHPDWHULDOV$IWHU WRWDO GLJHVWLRQRI WKH ILQHUSRUWLRQRI WKH VDPSOHV
+12+2+)+%2 LQ DPLFURZDYHSUHVVXUH GLJHVWLRQ V\VWHP &(0 WKH WRWDO FRQWHQW RI WR[LF HOHPHQWV
$V %H &G &R &U &X 0R 1L 3E 9 DQG =Q ZDV GHWHUPLQHG XVLQJ ,&306 DQG ,&32(6 VSHFWURPHWHUV
6XFKDURYiDQG6XFKDUD6XFKDURYDHWDO7RFKHFNWKHTXDOLW\RIWKHDQDO\WLFDOUHVXOWV WKHHOHPHQW
FRQWHQW ZDV GHWHFWHG LQ SDUDOOHO LQ WKH %&5  &DOFDUHRXV 6RLO DQG 1,67 D 6DQ -RDTXLQ 6RLO UHIHUHQFH
PDWHULDOV6LPXOWDQHRXVO\WKHFRQWHQWRIDYDLODEOHQXWULHQWV&D&X)H.0J0Q1D3DQG=QZDVGHWHFWHGLQ
H[WUDFWVRIJRIWKHILQHIUDFWLRQRIWKHVDPSOHVDQGPORIWKH0HKOLFKVROXWLRQ0HKOLFKDIWHUWKH\KDG
EHHQVKDNHQIRUPLQXWHVDQGILOWHUHGXVLQJDQ,&32(6VSHFWURPHWHU7KHEDVLFVWDWLVWLFVRIWKHDQDO\WLFDOUHVXOWV
ZHUHSURFHVVHGXVLQJWKH6WDW6RIW6WDWLVWLFDSURJUDPPH

7DEOH7KHPHGLDQFRQWHQWRIVDQGFOD\HOHFWULFFRQGXFWLYLW\(&DFWLYHUHDFWLRQS++2H[FKDQJHUHDFWLRQS+&D&ODYDLODEOHFRQWHQW
RIHOHPHQWV0DYDQGWRWDOFRQWHQWRIHOHPHQWV0WRWLQWRSVRLORQWKHZRRG\DQGJUDVV\SORWVDQGILHOGVRIWKHVWXG\DUHDDQGLQWKHRUJDQLF
FOD\H\VHGLPHQWLQQL±QRWLQYHVWLJDWHG
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    
1DDYPJNJ     =QWRWPJNJ    
5HVXOWVDQGGLVFXVVLRQ
7KHWRSVRLOSDUDPHWHUVGHWHFWHGLQWKHVWXG\DUHDDUHVKRZQLQ7DEOH7KHPRVWLPSRUWDQWILQGLQJVDUHVWDWHGDQG
GLVFXVVHGEHORZ


3.1. Soil cover skeleton and texture 
 
'XULQJ WKHIORRG LQ OHVV WKDQRI WKHVWXG\DUHDZDVFRYHUHGE\FRDUVHVDQGDQGJUDYHOXS WRFPLQ
KHLJKW7KH VNHOHWRQ LQ WKH VXEVRLOZKLFKKDGEHHQGHSRVLWHG LQ WKH SDVW VKRZHGYDULDEOH VL]H  ±  FP LQ
GLDPHWHUDQGFRQWHQW±8VLQJWKH86'$WH[WXUDOFODVVLILFDWLRQFKDUW86'$WKHIROORZLQJWH[WXUDO
FODVVHVRIVRLOFRYHUVZHUHLGHQWLILHGLQWKHDUHDORDPVDQGVDQG\ORDPORDPVLOWORDPDQGFOD\ORDP7KHPHGLDQ
FRQWHQWRIFOD\LQWKHWRSVRLOZDVWKHFRQWHQWRIVLOWZDVDQGWKHVDQGFRQWHQWZDVLQWKHWRSVRLO,Q
WKHVXEVRLO WKHFOD\FRQWHQWLQFUHDVHGE\DERXW7KHVRLOFRYHUVLQWKHVWXG\DUHDDUHUDWHGDVDJURXSRI
VDQG\VRLOV

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3.2. Reaction and electric conductivity of soil covers 
 
7KHUDQJHRIWKHDFWLYHUHDFWLRQS++2RIWKHVXUIDFHVRLOFRYHUVLQWKHDUHDZDVEHWZHHQDQGDQGLQ
WKHVXEVRLOEHWZHHQDQG7KHDFWLYHVRLOUHDFWLRQLQWKHVXEVRLOZDVVLJQLILFDQWO\ORZHURQWKHZRRG\SORWV
7KHDFWLYHUHDFWLRQRIWKHVDQG\VHGLPHQWDQGWKHRUJDQRFOD\VHGLPHQWH[FHHGHGDYDOXHRI7KHVRLOFRYHUVRI
WKHZRRG\SORWVFDQEHUDWHGDVDFLGZKLOHWKHUHPDLQLQJVRLOFRYHUVFDQEHUDWHGDVPRGHUDWHO\DFLG6iĖNDDQG
0DWHUQD)RU VDQG\DUDEOH VRLOVZLWKDQH[FKDQJH UHDFWLRQ LQ WKH UDQJHRI  WKH UHJXODWLRQ 0=H
UHFRPPHQGVDQDQQXDODSSOLFDWLRQRI&D2LQDPRXQWVRIWKD+RZHYHUWKHDUDEOHVRLOUHDFWLRQLV
VXLWDEOHIRUSODQWLQJRIDOOFRPPRQFURSV7KHUHODWLYHO\ORZVRLODFLGLW\GRHVQRWUHSUHVHQWDVHULRXVGDQJHUIRUWKH
UHOHDVHRIWR[LFHOHPHQWVIURPWKHVRLOFRPSOH[LQWRWKHVRLOVROXWLRQ
7KHW\SLFDO WRWDOHOHFWULFFRQGXFWLYLW\RI WKHVRLOFRYHUVZDVIRXQGWREHLQ WKHUDQJHRI6FPHYHQLQ
DUDEOHVRLOFRYHUV7KHHOHFWULFFRQGXFWLYLW\H[FHHGHG6FPRQO\LQWZRUHFHQWO\GULHGIRUHVWIORRGSRROVLWHV
1RVLJQLILFDQWGLIIHUHQFH LQ WKHHOHFWULFFRQGXFWLYLW\ZDV IRXQGEHWZHHQ WKH WRSVRLODQG WKHVXEVRLORQ WKHILHOGV
7KHHOHFWULFFRQGXFWLYLW\ILJXUHVLQGLFDWHDORZOHYHORIVDOLQLW\WKDWFDQEHHQGXUHGE\DOOILHOGFURSVHJ3RNRUQê
HWDO

3.3. Total carbon and nitrogen contents 
 
7KHPHGLDQIRUWKHWRWDOFDUERQFRQWHQWLQWKHVRLOFRYHUVIRUWKHHQWLUHDUHDZDVLQWKHWRSVRLODQGLQWKH
VXEVRLO ,Q WKH ILQH RUJDQLF FOD\H\ VHGLPHQW WKH PHGLDQ RI WKH WRWDO FDUERQ FRQWHQW ZDV  DQG LQ VDQG\
VHGLPHQWLWZDV7KHPHGLDQVRIWKHWRWDOQLWURJHQFRQWHQWLQWKHVRLOFRYHUVZHUHSURSRUWLRQDOWRWKHFDUERQ
FRQWHQW7KH W\SLFDO& 1UDWLRZDVEHWZHHQDQG2XU UHVXOWV LQGLFDWHDJRRGVXSSO\RIKXPXV LQ WKH VRLO
FRYHUVDQGVXLWDEOHVRLOFRQGLWLRQVIRUVRLOPLFURELDODFWLYLW\DQGIRUWKHSURGXFWLRQRIKLJKTXDOLW\IRUPVRIKXPXV
HJ 6iĖND DQG 0DWHUQD  +RZHYHU WKH JRRG QLWURJHQ VXSSO\ LQ WKH WRSVRLO VXSSRUWV WKH JURZWK RI
QLWURSKLORXVYHJHWDWLRQHOVHZKHUHLQWKHVWXG\DUHD

3.4. Available contents of nutrients 
 
7KHORZHVWFRQWHQWRIDOOQXWULHQWVZDVIRXQGLQWKHVDQG\JUDYHOVHGLPHQWZKLOHWKHDYDLODEOHQXWULHQWFRQWHQWLQ
WKHRUJDQRFOD\VHGLPHQWH[FHHGHG WKHDYDLODEOHFRQWHQWRIQXWULHQWV LQ WRSVRLO LQ WKHDUHD7KH ORZHVWFRQWHQWRI
QXWULHQWVZLWKWKHH[FHSWLRQRI&XDQG3ZDVLQWKHDUDEOHVRLOSUREDEO\GXHWRLQWHQVLYHXSWDNHDQGDFFXPXODWLRQ
RI QXWULHQWV LQ FURS SURGXFWLRQ 7KH WRSVRLO FRQWHQW RI DYDLODEOH QXWULHQWV ZDV KLJKHU LQ WKH WRSVRLO WKDQ LQ WKH
VXEVRLOZLWKWKHH[FHSWLRQRI3LQWKHILHOGV6LJQLILFDQWO\DKLJKHUDYDLODEOHFRQWHQWRI.0J0Q3DQG=QLQWKH
WRSVRLO WKDQ LQ WKH VXEVRLOZDV IRXQG IRU WKH VRLO FRYHUVRI DOO LQYHVWLJDWHG W\SHVRI ODQG FRYHU LQ WKH DUHD7KLV
LQFUHDVHLQWKHHOHPHQWLQWKHWRSVRLOPD\KDYHEHHQVXSSRUWHGQRWRQO\E\WKHFRQWULEXWLRQWRWKHHOHPHQWIURPWKH
ILQHVHGLPHQWEXWDOVRE\WKHGLVWULEXWLRQRIWKHHOHPHQWLQWKHFRXUVHRIVRLOSODQWVRLOF\FOLQJIRUWKHZRRG\DQG
JUDVV SORWV 7KHUH ZDV QR VLJQLILFDQW GLIIHUHQFH LQ WKH DYDLODEOH FRQWHQW RI QXWULHQWV LQ WKH WRSVRLO EHWZHHQ WKH
ZRRG\SORWVDQGWKHJUDVV\SORWVDQGEHWZHHQWKHJUDVV\SORWVDQGWKHILHOGVH[FHSWLQWKHFDVHRI0JDQG37KH
PHGLDQVIRUWKHGHWHFWHGFRQWHQWVRIDYDLODEOH3.0JDQG&DLQWKHWRSVRLOLQGLFDWHDJRRGRUVDWLVIDFWRU\VXSSO\
RI0J&DIRUWKHDUDEOHVRLODQGDJRRGRUKLJKVXSSO\RI0JIRUWKHJUDVV\SORWV.OHPHQWDQG6XãLO

3.5. Toxic element content 
 
7KHPD[LPXPSHUPLWWHGWRWDOFRQWHQWVRIULVNHOHPHQWVLQVRLOVDUHGHILQHGLQORFDOOHJLVODWLRQ0ä3IRU$V
%H &G &R &U &X +J 0R 1L 3E 9 DQG =Q 7KH WRWDO HOHPHQW FRQWHQW LQ WKH VDQG\JUDYHO VHGLPHQW ZDV
FRQVLGHUDEO\ ORZHU WKDQ WKH PHGLDQV RI WKH WRWDO HOHPHQW FRQWHQW LQ WRSVRLO LQ WKH DUHD LQGLFDWLQJ D QHJOLJLEOH
JHRJHQLFHIIHFWRIURFNW\SHVIURPWKHULYHUEDVLQRQWKHWRSVRLOFKHPLVWU\LQWKHVWXG\DUHD+RZHYHUWKHKLJKHVW
WRWDOFRQWHQWRIDOOHOHPHQWVIRU&VDQG=QH[FHHGLQJWKHPD[LPXPDOORZHGFRQWHQWVIRUDOOVRLOVZDVGHWHFWHGLQ
WKHRUJDQRFOD\VHGLPHQW7KHOHJDOOLPLWRIWKHWRWDO&GFRQWHQWIRUVDQG\VRLOVPJNJZDVH[FHHGHGQRWRQO\
LQWKHPD[LPXPYDOXHVEXWHYHQLQWKHPHGLDQYDOXHVIRUWRSVRLODQGVXEVRLORIDOOW\SHVRIVRLOFRYHUVLQWKHVWXG\
DUHD7KHSHUPLWWHGOLPLWIRU WKHWRWDO=QFRQWHQW LQVDQG\VRLOPJNJZDVH[FHHGHGLQRI WKHWRSVRLO
VDPSOHVDQGLQRIWKHVXEVRLOVDPSOHVPDLQO\RQWKHJUDVV\SORWV2QO\LQDIHZWRSVRLOVDPSOHVGLGWKHWRWDO
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&U DQG 3E FRQWHQWV H[FHHG WKH PD[LPXP DOORZHG YDOXHV IRU VDQG\ DJULFXOWXUDO VRLOV 7KH WRWDO FRQWHQW RI WKH
UHPDLQLQJ WR[LFHOHPHQWV LQFOXGLQJ+JGLGQRW UHDFK WKHPD[LPXPDOORZHGYDOXHV LQDQ\VDPSOH+RZHYHU WKH
WRWDO$V&G&U+J1L3E7ODQG=QFRQWHQWLQWRSVRLOLQWKHDUHDH[FHHGHGWKHLQGLFDWLRQYDOXHVOHJLVODWLRQLQ
SUHSDUDWLRQIRUWKHSURWHFWLRQRIDJULFXOWXUDOVRLOVDJDLQVWFRQVHTXHQWFRQWDPLQDWLRQ

&RQFOXVLRQV
&RDUVH IORRG VHGLPHQWV KDYH FDXVHG WKH VDQG\ WH[WXUH RI WKH VRLO FRYHUV ZKLOH RUJDQLF FOD\H\ VHGLPHQWV KDYH
FRQWUROOHG UDWKHU WKH HOHPHQW FRQWHQW LQ WKH )OXYLVROV RI WKH VWXG\ DUHD 7KH GHWHFWHG SK\VLFDO DQG FKHPLFDO
SURSHUWLHVRIWKHVRLOFRYHUVVKRZHGWKDWWKHVWXG\DUHDLVQRWUHVWULFWHGIRUIDUPLQJRUIRUUHFRQVWUXFWLQJWKHIRUPHU
ODQGVFDSHSDUNDQG WKH ODUJHRUFKDUG+RZHYHU UHGXFHGDYDLODELOLW\RI WR[LFHOHPHQWVPDLQO\&GDQG=Q LQ WKH
DUDEOHVRLOLVQHHGHGIRUH[DPSOHE\OLPLQJRUE\DSSO\LQJSKRVSKDWHIHUWLOL]HUV)XUWKHULQSXWVRI$V&G&U+J
1L3E7ODQG=QLQWRWKHVRLOFRYHUVLQWKHDUHDVKRXOGEHDYRLGHG

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